Novel effect of cyclicization of the Arg-Gly-Asp-containing peptide on vitronectin binding to platelets.
Vitronectin is one of the glycoproteins that mediate cell adhesion and spreading of a variety of cells through the RGD(S) sequence. Vitronectin is demonstrated to bind to glycoprotein IIb-IIIa and play a role in platelet aggregation. Synthetic peptides containing the RGD(S) sequence can inhibit vitronectin binding to platelets, but the affinity of these peptides is less than 1/100th that of native vitronectin. The present study thus examined the ability of modified RGD(S)-containing peptide to inhibit vitronectin binding to thrombin-stimulated platelets. The cyclicization of GRGDSPA peptide was done by the linkage of NH2-terminal glycin and the COOH-terminal alanin. The circular dichroism spectrum of cyclic GRGDSPA peptide only showed negative minimum at approximately 220 nm, but those of other linear peptides such as GRGDSPA and GRGESPA had no effect. This result indicated that only the cyclic GRGDSPA peptide retained some conformational structure to restrict its flexibility. Inhibition experiments revealed that the affinities of the ligands for the receptor decreased in the order of vitronectin = fibronectin = fibrinogen = von Willebrand factor (vWF) greater than cyclic GRGDSPA peptide greater than GRGDSPA peptide. GRGESPA peptide had no effect. These results demonstrate that the conformational structure of the RGD(S) sequence plays the important role for the affinity of vitronectin binding to activated platelets and the increased affinity of the modified peptide is a prerequisite for the potential antithrombotic use.